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Aim 
Osteoporosis is a common disease with a strong 
genetic component associated with reduced bone 
mineral density (BMD), but the genes responsible are 
incompletely defined. In this study we undertook 
genetic mapping of a region on human chromosome 
number 1, which had previously been linked with 
BMD, with the aim of identifying genes and genetic 
variants in that region that were associated with 
reduced BMD.  
 
Project Outline/Methodology 
The study was conducted using DNA samples and 
clinical data from a large population based cohort 
study involving about 3150 women age 45-55 from 
the city of Aberdeen. We prepared pools of DNA 
samples from 200 individuals with the highest BMD 
and 200 with the lowest BMD in the study population. 
Genotyping was conducted for 23 genetic markers 
encompassing the region of interest, and the results 
for each marker were compared in the high BMD and 
low BMD groups. Individual genotyping was 
conducted for markers showing differences in the 
pools to confirm that the associations were genuine. 
 
Key Results 
We identified two distinct areas of that were 
associated with BMD, each of about 3 million bases in 
size. Further studies focussed on candidate genes 
within one of these regions. The most striking result 
observed was a strong association between femoral 
neck BMD and polymorphisms (i.e. variations, where 
more than one form can exist) in a region of the gene 
encoding a receptor for the cytokine tumour necrosis 
factor (TNFR2) which is known to play a key role in 
regulating bone loss.  
 
Conclusions 
The study has shown that it is feasible to conduct fine 
mapping of linkage regions for BMD in normal 
populations using DNA pooling and to narrow the 
regions of interest sufficiently to identify genetic 
variants  that predispose to low BMD and the risk of 
osteoporosis. 

 
What does this study add to the field? 
Our results suggest that variation within a specific 
part of the TNFR2 gene is partly responsible for the 
linkage to BMD previously noted on human 
chromosome 1. The fact that we identified another 
region of association about 5 million bases distant 
from TNFR2 illustrates however that additional genes 
that regulate BMD in this region of chromosome 1 
probably remain to be discovered. 
 
Implications for Practice or Policy 
Our studies raise the possibility that these genetic 
variants in TNFR2 could be used clinically as a 
genetic markers for osteoporosis and illustrate that 
the TNFR2 represents a therapeutic target in the 
prevention and treatment of osteoporosis. 
 
Where to next? 
Further studies need to be performed to confirm 
these results in other populations, to identify other 
genes within chromosome 1 that are associated with 
BMD and to determine if TNRF2 polymorphisms act 
as a marker for the clinically important end-point of 
hip fracture. Functional studies are also in progress 
to address the mechanisms by which the 
polymorphisms affect TNFR2 function to cause 
reduced BMD. 
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